Modulation of the excitability of avian peripheral nerves by vitamin D: relation to calbindin-D28k, calcium status and lipid composition.
Calbindin-D28k (CaBP), previously localized in some of the cell bodies of ganglia of the avian intestinal (Remark's) nerve, was shown to be vitamin D-dependent. In the present studies, the effect of vitamin D3 on electrophysiological properties of this nerve was examined in vitro. Electrical stimulation of the nerve yielded a compound action potential with two primary components, Peaks I and II. Peak II, suppressed by hexamethonium bromide or Ca(2+)-free buffer, is synaptically mediated. The transit time between the two peaks was unaffected by vitamin D3. The apparent conduction velocity, defined as [(activation time + transit time)/nerve length], was increased by vitamin D-deficiency and decreased by vitamin D3 repletion, the latter decrease due entirely to an increase in activation time. Activation time after vitamin D-repletion was correlated with an increase in CaBP and plasma Ca2+ levels. However, normalization of plasma Ca2+ by supplementation of vitamin D-deficient diets with excess calcium (2.5 and 4.0%) also resulted in an increase in activation time, without affecting neuronal CaBP levels. Vitamin D3 also decreased the conduction velocity and increased CaBP of the vagus nerve and, by lipid analysis, was shown to increase and decrease its phosphatidylcholine and phosphatidylethanolamine content, respectively, and to decrease its phospholipid/cholesterol ratio. Modulation of peripheral nerve activity by vitamin D3 is related to calcium status and perhaps to changes in lipid composition. The functional role of CaBP in the behaviour of this complex nerve remains unknown.